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IV. RECOVERY

A. Recovery Strategy

This section describes the approaches and strategies for recovering the southwestern willow flycatcher. These
include the geographic approach in the following discussion, followed by the information and rationales used to identify

recovery goals.

1. Recovery Units

The breeding range of the flycatcher encompasses all or portions of seven States. Habitat and breeding site
characteristics, potential threats, management responsibilities and status, and recovery options vary widely among the
breeding sites across this broad geographic area. Because of this broad geographic range and site variation, recovery is
approached by dividing the flycatcher’s range into six Recovery Units, which are further subdivided into Management
Units. This provides a strategy to characterize flycatcher populations, structure recovery goals, and facilitate effective
recovery actions that should closely parallel the physical, biological, and logistical realities on the ground. Further, using

Recovery and Management Units assures that populations will be well distributed when recovery criteria are met.

Recovery Units are defined based on large watershed and hydrologic units. Advantages of this approach are: (1)
there are clear relationships between watershed characteristics and the riparian habitats on which flycatchers depend; (2)
current data show that flycatchers move among breeding sites within watersheds more often than between watersheds; (3)
watershed boundaries are geographically based and thus can be clearly delineated; (4) standard watershed boundaries have
been defined for other purposes (e.g., Hydrologic Unit Codes [HUCs]; Seaber et al. 1994) and can be readily applied within
the flycatcher’s range; (5) watershed-based management builds on recent trends for agencies to cooperatively approach

recovery and general resource planning at ecosystem, watershed, and landscape levels.

The “Hydrologic Units” (Seaber et al. 1994) used in this process depict standardized boundaries of river basin
units of the United States. They are widely accepted by Federal, regional, State, and local water resource agencies for use in
planning and describing water use and related land use activities, and in geographically organizing hydrologic data.
“Accounting Units” are the third of the four levels of classification of hydrologic units. Accounting Units may be a
subdivision of an area drained by a river system, a reach of a river and its tributaries in that reach, a closed basin(s), or a
group of streams forming a coastal drainage area. In this plan, Accounting Units were aggregated into Recovery Units,

except where they are truncated by the northern subspecies boundary.
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Recovery Unit boundaries were defined using the following decision process:

1. Wherever possible, Recovery Unit boundaries coincide with watershed boundaries to facilitate

management of water and land resources, critical to flycatcher recovery, using watershed principles.

2. Most Recovery Unit boundaries were defined by watershed boundaries at the Accounting Unit level, as

defined by USGS and Water Resource Council “Hydrologic Accounting Units.”

3. In areas where an Accounting Unit boundary extended beyond the historic or currently known distribution
of the flycatcher (e.g., along the northern and eastern edges of the subspecies' range), the subspecies' range (as
derived from published and unpublished literature) defined the outer boundary. Approximate subspecies
boundaries are represented by smoothed lines. Where subspecies boundaries are known, they are represented by

the more detailed Accounting Unit boundaries.

4. In a few cases, flycatcher breeding sites were more closely related (from geographic, ecological, and
management perspectives) to nearby sites in a neighboring Recovery or Management Unit than to other sites
(typically quite distant) in their own Hydrologic Accounting Unit. In such cases, Recovery or Management Unit
boundaries were altered. In one case, a breeding site along the lower Gila River near its confluence with the
Colorado River was assigned to the Colorado River Recovery Unit, even though the site is physically located
within the Gila Recovery Unit. This decision was made because the site was geographically close to other
ecologically similar Colorado River sites, and very distant from all other Gila sites. In another case, a site in the
upper Canadian River drainage in New Mexico, part of the Mississippi River system, was included with nearby

Sangre de Cristo Mountains sites in the Rio Grande Recovery Unit.

2. Management Units

Within each Recovery Unit, Management Units were delineated following the same general decision process, but
were based on watershed or major drainage boundaries at the HUC Cataloging Unit level. Cataloging Units are the fourth
and smallest level in the hierarchy of hydrologic units. They may be a geographic area representing part or all of a surface
drainage basin, a combination of drainage basins, or a distinct hydrologic feature. Most Management Units identified here
are Cataloging Units. In some cases, a single (usually large) Cataloging Unit was divided into multiple Management Units,
based on (a) local small-scale drainages, or (b) distinct geographic or man-made features (e.g., confluences, smaller
watersheds, dams). In other cases, two Cataloging Units were combined to form one Management Unit: (a) based on the
distribution and abundance of occupied flycatcher habitat; (b) where no flycatcher breeding sites exist in one of the
Cataloging Units; and (c¢) where watershed divisions were indistinct. As with Recovery Units, the “outer” boundaries of

some Management Units were defined by the flycatcher’s range boundaries.
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Using this approach, the Service defines six Recovery Units, each with four to seven Management Units (Tables 7
and 8, also Figures 4 through 11. Management actions (e.g., urban development, water withdrawal, grazing, mining)
occurring within a particular Recovery Unit or Management Unit, or even outside the subspecies’ range, may have an
impact farther downstream within a nearby Unit. Managers must understand the watershed properties “upstream” in order
to decide whether a particular action may have an impact elsewhere within the range of the subspecies. Conversely,
managers throughout and “upstream” of the flycatcher’s range must consider the downstream effects their actions may have,
within an adjacent Recovery or Management Unit. This necessitates ecosystem and watershed management approaches to

evaluating threats to, and developing recovery actions for, the flycatcher.

Table 7. Recovery Units and Management Units for the southwestern willow flycatcher. See also Figures 4 through 10.

Recovery Unit Management Units

Coastal California Santa Ynez, Santa Clara, Santa Ana, San Diego

Basin and Mojave Owens, Kern, Amargosa, Mojave, Salton

Upper Colorado San Juan, Powell

Lower Colorado Little Colorado, Middle Colorado, Virgin, Pahranagat, Hoover - Parker, Bill Williams, Parker -

Southerly International border

Gila Upper Gila, San Francisco, Middle Gila/San Pedro, Santa Cruz, Roosevelt, Verde, Hassayampa/Agua

Fria, Lower Gila

Rio Grande San Luis Valley, Upper Rio Grande, Middle Rio Grande, Lower Rio Grande, Texas, Pecos

3. Recovery Unit Descriptions

Following are general descriptions of the location of each Recovery Unit, and selected characteristics of the known
flycatcher breeding sites associated with each Unit. Data regarding the number and location of flycatcher territories, and
their habitat and management characteristics, represent the best available information at this time (See also Figures 5-11and
Tables 8-9). Because (a) no Recovery Unit has received 100% survey coverage, (b) flycatcher numbers vary annually at
each site, and (c) other site characteristics change over time, the values reported below will change with each survey year

and as new information becomes available.
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Coastal California

This unit stretches along the coast of southern California from just north of Point Conception south to the Mexico
border. There are 186 known flycatcher territories in this Recovery Unit (19% of the rangewide total), distributed along 15
relatively small watersheds, mostly in the southern third of the Recovery Unit. Most breeding sites are small (<5
territories); the largest populations are along the San Luis Rey, Santa Margarita, and Santa Ynez rivers. All territories occur

in native or native-dominated habitats; over 60% are on government (Federal, State, and/or local) managed lands.

Basin and Mojave

This unit is comprised of a broad geographic area including the arid interior lands of southern California and a
small portion of extreme southwestern Nevada. The 69 known flycatcher territories (7% of the rangewide total) are
distributed among five widely-separated drainages. Almost all sites have <5 territories; the largest populations occur in the
Kern and Owens river drainages. All territories are in native or native-dominated riparian habitats, and approximately 70%

are on privately-owned lands.

Upper Colorado

This unit covers much of the Four-corners area of southwestern Colorado, southern Utah, northeastern Arizona,
and northwestern New Mexico. The northern boundary of this unit is delineated by the northern range boundary of the
flycatcher. Ecologically, this may be an area of intergradation between the southwestern willow flycatcher and the Great
Basin form. Flycatchers are known to breed at only four sites in this unit, with only three flycatcher territories (<1% of the
rangewide total) documented as of the most recent surveys. However, these low numbers of known flycatchers are probably
a function of the relatively low survey effort in this unit, rather than an accurate reflection of the bird’s numbers and
distribution. Much willow habitat occurs along drainages throughout this Recovery Unit, and remains to be surveyed. All

occupied sites occur in native (willow) habitats between 1,400 to 2,420 m elevation.

Lower Colorado River

This is a geographically large and ecologically diverse Recovery Unit, encompassing the Colorado River and its
major tributaries, from Glen Canyon Dam downstream to the Mexico border. Despite its size, the unit includes only 146
known flycatcher territories (15% of the rangewide total), most of which occur away from the mainstem Colorado River.
Most sites include <5 territories; the largest populations (most of which are <10 territories) are found on the Bill Williams,

Virgin, and Pahranagat drainages. Approximately 69% of territories are found on government-managed lands, and 8% on
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Tribal lands. Habitat characteristics range from purely native (including high-elevation and low-elevation willow) to exotic

(primarily tamarisk) dominated stands.

Gila

This unit includes the Gila River watershed, from its headwaters in southwestern New Mexico downstream to near
the confluence with the Colorado River. The 454 known flycatcher territories (46% of the rangewide total) are distributed
primarily on the Gila and lower San Pedro rivers. Many sites are small (<5 territories), but sections of the upper Gila River
and lower San Pedro River (including its confluence with the Gila River), and the inflows to Roosevelt Lake, support larger
sites. Private lands host 50% of territories, including one of the largest known flycatcher populations, in the Cliff-Gila
Valley, New Mexico. Approximately 50% of the territories are on government-managed lands. Although 58% of territories
are in native-dominated habitats, flycatchers in this Recovery Unit make extensive use of exotic (77 territories) or exotic-

dominated (108 territories) habitats (primarily tamarisk).

Rio Grande

This unit encompasses the Rio Grande watershed from its headwaters in southwestern Colorado downstream to the
Pecos River confluence in southwestern Texas, although no flycatcher breeding sites are currently known along the Rio
Grande in Texas. Also included is the Pecos River watershed in New Mexico and Texas (where no breeding sites are
known) and one site on Coyote Creek, in the upper Canadian River watershed. The majority of the 128 territories (13% of
the rangewide total) are found along the Rio Grande itself. Only three sites contain more than 5 territories. Most sites are in
native-dominated habitats; exotic-dominated sites include primarily tamarisk or Russian olive. Of 56 nests that have been
described in the middle and lower Rio Grande in New Mexico, 43 (77%) used tamarisk as the nest substrate. Government-

managed lands account for 63% of the territories in this unit; Tribal lands support an additional 23%.
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Figure 3. Breeding range of the southwestern willow flycatcher

Figure 4. Recovery and Management Units for the southwestern willow flycatcher
Figure 5. Coastal California Recovery Unit

Figure 6. Basin and Mojave Recovery Unit

Figure 7. Upper Colorado Recovery Unit

Figure 8. Lower Colorado Recovery Unit, western part

Figure 9. Lower Colorado Recovery Unit, eastern part

Figure 10. Gila Recovery Unit

Figure 11. Rio Grande Recovery Unit
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Table 8. Southwestern willow flycatcher site codes and names, by Recovery Unit. Site codes match those shown in figures

5-11.

Recovery Unit Site Code Site Name

Coastal California AHMACA Agua Hedionda - Macario Canyon
LFLAFL Las Flores Creek
SACIEN Santa Ana River - Cienega Seca
SADAYC Santa Ana River - Day Canyon
SAJNKS Santa Ana River - Jenk's Meadow
SALACA Santa Ana River - La Cadena to Waterman
SAMILL Santa Ana River - Mill Creek
SAPRAD Santa Ana River - Prado Basin
SARTSN Santa Ana River - Rattlesnake Creek
SASNTI Santa Ana River - San Timoteo Creek
SASNCR Santa Ana River - Sand Creek
SAWACR Santa Ana River - Waterman Creek
SASTCR Santa Ana River - Strawberry Creek
SAMTNH Santa Ana River - Mtn. Home Village
SAOAGL Santa Ana River - Oak Glen
SAGRTH Santa Ana River - Greenspot Thicket
SAFOFA Santa Ana River - Forest Falls
SA38BC Santa Ana River - SR 38 Bridge Cross
SAMECR Santa Ana River - Metcalf Creek
SABANN Santa Ana River - Banning Canyon
SAVDCA Santa Ana River - Van Dusen Canyon
SADEER Santa Ana River - Deer Creek
SABEAR Santa Ana River - Bear Creek
SABAUT San Jacinto River - Bautista Canyon
SDSADI San Dieguito River
SDTICA Santa Ysabel Creek - Tim's Canyon
SDBATT Santa Ysabel Creek- Battlefield
SLCOUS San Luis Rey River - Couser Canyon
SLGUAJ San Luis Rey River - Guajome Lake
SLPILG San Luis Rey River - Pilgrim Creek
SLSLUP San Luis Rey River - Upper
SLAGTI San Luis Rey River - Agua Tibia
SLACCR San Luis Rey River - Agua Caliente
SLPALA San Luis Rey River - Pala
SLISCO San Luis Rey River - I5 to College
SLCI15 San Luis Rey River - College to 115
SMCAPE Santa Margarita River - Camp Pendelton
SMFALL Santa Margarita River - Fallbrook Creek
SGLALA San Diego Creek - Laguna Lakes
SDELCA San Diego River - El Capitan
SDWHPA San Diego River - William Heise Park
SOSMCR San Mateo Creek
STSAPA Santa Clara River - Santa Paula
STSATI Santa Clara River - Saticoy
STSFCR Santa Clara River - San Francisquito Creek
STUPPI Santa Clara River - Upper Piru Creek
STSOCA Santa Clara River - Soledad Cyn
STFILL Santa Clara River - Fillmore Fish Hatchery
SBSAGA San Gabriel River
SUCAGO San Juan Creek - Canada Gobernadora
SYBUEL Santa Ynez River - Buellton
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Table 8. Southwestern willow flycatcher site codes and names, by Recovery Unit. Site codes match those shown in figures

5-11.

Recovery Unit Site Code Site Name

Coastal California, cont. SYGIBR Santa Ynez River - Gibralter
SYVAND Santa Ynez River - Vandenberg AFB
SWCUYA Sweetwater Creek - Cuyamaca Lake
SWSWRE Sweetwater Creek - Sweetwater Reservoir
TEAGUA Temecula Creek - Aguanga
TEOAKG Temecula Creek - Oak Grove

Basin & Mojave AMAMCS Ash Meadows National Wildlife Refuge - Carson Slough
AMAMPR Ash Meadows National Wildlife Refuge - Point of Rocks
MOLBRS Holcomb Creek - Little Bear
KECANE Kern River - Canebrake Preserve
KEKERN Kern River - Kern River Preserve
MOMOFR Mojave River -Mojave Forks
MOORGR Mojave River - Oro Grande
MOUPNA Mojave River - Upper Narrows
MOVICT Mojave River - Victorville I-15
OWBIGP Owen's River - Big Pine
OWCHBL Owen's River - Chalk Bluffto 5 Bridges
OWHWY6 Owen's River - Hwy 6
OWLPCR Owen's River - Lone Pine Creek
OWPOLE Owen's River - Poleta Road
SESAFE San Felipe Creek - San Felipe

Upper Colorado SJISHIP San Juan River - Shiprock
SJIWICR San Juan River - Williams Creek Reservoir
SIBAYF San Juan River - Bayfield
SJEAFO San Juan River - East Fork (Piano Creek)

Lower Colorado BSLOBS Big Sandy River, Lower
BSUS93 Big Sandy River - US 93
BWALMO Bill Williams River - Alamo Lake
BWBUCK Bill Williams River - Buckskin
BWDEMA Bill Williams River - Delta Marsh Edge
BWGEMI Bill Williams River - Gemini
BWMONK Bill Williams River - Monkey's Head
COBHSL Colorado River - Big Hole Slough
COADOB Colorado River - Adobe Lake
COBLAN Colorado River - Blankenship
COBRLA Colorado River - BR Lagoon
COCIBO Colorado River - Cibola Lake
COCLLA Colorado River - Clear Lake
CODRAP Colorado River - Draper Lake
COEHRE Colorado River - Ehrenberg
COFERG Colorado River - Ferguson Lake
COGILA Colorado River - Gila Confluence
COHAVA Colorado River - Lake Havasu - Neptune
COHEAD Colorado River - Headgate Dam
COLAME Colorado River - Lake Mead Delta
COMITT Colorado River - Mittry Lake
COPICA Colorado River - Picacho East (Is. Lk)
COTAYL Colorado River - Taylor Lake
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Table 8. Southwestern willow flycatcher site codes and names, by Recovery Unit. Site codes match those shown in figures

5-11.

Recovery Unit Site Code Site Name

Lower Colorado, cont. COTOPO Colorado River - Topock Marsh
COTRAM Colorado River - Trampas Wash
COWACO Colorado River - Waterwheel Cove
COWALK Colorado River - Walker Lake
COGS50L Colorado River - Grand Canyon RM 50-51 L
COG65L Colorado River - Grand Canyon RM 65.3 L
COG71L Colorado River - Grand Canyon RM 71 L
CO246L Colorado River - Grand Canyon RM 246 L
CO257R Colorado River - Grand Canyon RM 257.5 - 257.0 R
CO259R Colorado River - Grand Canyon RM 259 R
CO259L Colorado River - Grand Canyon RM 259.5 L
CO263L Colorado River - Grand Canyon RM 263-262
CO265L Colorado River - Grand Canyon RM 265-263L
CO266L Colorado River - Grand Canyon RM 266 L
CO268R Colorado River - Grand Canyon RM 268-264 R
CO268L Colorado River - Grand Canyon RM 268-265 L
CO270L Colorado River - Grand Canyon RM 270-268 L
CO272R Colorado River - Grand Canyon RM 272-268 R
CO273L Colorado River - Grand Canyon RM 273-270 L
CO277L Colorado River - Grand Canyon RM 277-273 L
CO277R Colorado River - Grand Canyon RM 277-274 R
GIFOWA Gila River - Fortuna Wash
LCBLAC Zuni/Black Rock
LCNUTR Zuni/Nutria Diversion Reservoir
LCGREE Little Colorado - Greer River Reservoir
LCGRTO Little Colorado - Greer Township
MVMVOI1 Meadow Valley Wash - Site 1
PAKEYP Key Pittman Wildlife Management Area
PAPAHR Pahranagat Lake National Wildlife Refuge
PANRRA Pahranagat River - North River Ranch
SNSMLO Santa Maria River, Lower
VILAME Virgin River Delta - Lake Mead
VILITT Virgin River - Littlefield
VIGEOR Virgin River - St. George
VIMOME Virgin River - Mormon Mesa
VIMURI Muddy River Delta - Overton Wildlife Area
VISEEG Virgin River - Seegmiller

Gila GIBIRD Gila River - Bird Area
GIDUNC Gila River - Duncan
GIFORT Gila River - Fort West Ditch
GIFOTO Gila River - Fort Thomas, Geronimo
GIGN04 Gila River - GRN004
GIGN09 Gila River - GRN009
GIGN10 Gila River - GRN010
GIGN11 Gila River - GRNO11
GIGNI18 Gila River - GRNO18
GIGN20 Gila River - GRN020 (Kelvin Bridge)
GIGN33 Gila River - GRN033
GIGI31 Gila River - GRSN031
GIGS07 Gila River - GRS007
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Table 8. Southwestern willow flycatcher site codes and names, by Recovery Unit. Site codes match those shown in figures

5-11.

Recovery Unit Site Code Site Name

Gila, cont. GIGS10 Gila River - GRS010
GIGSI11 Gila River - GRSO11
GIGSI12 Gila River - GRS012
GIGS13 Gila River - GRS013
GIGSI15 Gila River - GRS015
GIGSI18 Gila River - GRS018
GIKRNY Gila River - Kearny Sewage Ponds
GILBCO Gila River - Lower Box, Cottonwood
GILOBX Gila River - Lower Box
GILBMC Gila River - Lower Box; Main Canyon
GIFTBR Gila River - Fort Thomas Bridge
GIFTMS Gila River - Fort Thomas MS
GIPIBR Gila River - Pima Bridge
GIPIEA Gila River - Pima East
GIREDR Gila River - Redrock
GISAJO Gila River - San Jose
GISANC Gila River - Sanchez Road
GISMIT Gila River - Smithville Canal
GISONW Gila River - Solomon NW
GISPRG Gila River - Dripping Springs Wash
GIUBAR Gila River - U Bar Ranch
HAHASS Hassayampa River Preserve
SFALPI San Francisco Creek - Alpine Horse Pasture
SFH180 San Fransisco River - Hwy 180
SPAPPO San Pedro River - Apache Powder Rd
SPARAV San Pedro River - Aravaipa Cr Confluence
SPARIN San Pedro River - Aravaipa Inflow North
SPCBCR San Pedro River - CB Crossing
SPCOLA San Pedro River - Cooks Lake
SPDUVI San Pedro River - Dudleyville Crossing
SPINHI San Pedro River - Indian Hills
SPMAHI San Pedro River - Malpais Hill
SPPZRA San Pedro River - PZ Ranch
SPSR90 San Pedro River - SR 90
SPWHEA San Pedro River - Wheatfields
SPARIS San Pedro River - Aravaipa Inflow South
SPBICI San Pedro River - Bingham Cienega
SPCATA San Pedro River - Catalina Wash
SZCICR Santa Cruz River - Cienega Creek
SRCOTT Salt River - Cottonwood Acres [
SRSALT Salt River Inflow - Roosevelt Lake
SRLAKE Salt River Inflow - Roosevelt Lake; Lakeshore
SRSCHN Salt River - School House Point North
SRSCHS Salt River - School House Point South
TOTONT Tonto Creek Inflow - Roosevelt Lake
VECAVE Verde River - Camp Verde
VEISTE Verde River - Ister Flat
VETAVA Verde River - Tavasci Marsh
VETUZI Verde River - Tuzigoot Bridge
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Table 8. Southwestern willow flycatcher site codes and names, by Recovery Unit. Site codes match those shown in figures

5-11.

Recovery Unit Site Code Site Name

Rio Grande CHOJOS Los Ojos Highway 95 Bridge
CHPARK Parkview Fish Hatch
CNCOYO Coyote Creek
CNGUBR Coyote Creek - Guadalupita Bridge
CNGUNO Coyote Creek - Guadalupita North
RIALAM Alamosa National Wildlife. Refuge
RIAZUL Tierra Azul (Rio Grande del Rancho)
RIBLUE Bluewater Creek
RIBOSQ Rio Grande - Bosque del Apache
RIELGU Rio Grande - Velarde-El Guique
RIGARC Rio Grande - Velarde-Garcia Acequia
RIISLE Rio Grande - Isleta
RILACA Rio Grande - Velarde-La Canova Acequia
RILARI Rio Grande - Velarde-La Rinconada
RILAJO Rio Grande - La Joya
RIMCSP Mclntire Springs (Conejos River)
RIORIL Rio Grande - Orilla Verde
RIRADI Rio Grande - Radium Springs
RISAJU Rio Grande - San Juan Pueblo Bridge
RISAMA Rio Grande - San Marcial
RISELD Rio Grande - Selden Canyon
RISEVL Rio Grande - Sevilleta National Wildlife Refuge
RITAOS Rio Grande - Taos Junction Bridge

Outside currently known

range of E.t. extimus

COPLAT
COVEGA
COSILT
DOBEAV
DOCLEA
FRFILA
FRMMRE
GUESCA
GUFRUI
PGPACR
PGPALA
PRFISH
SVSWCR
SVYELL

Colorado River - Plateau Creek

Colorado River - Vega Reservoir
Colorado River - Silt

Dolores River - Beaver Creek

Dolores River - Clear Creek

Fremont River - Fish Lake

Fremont River - Mill Meadow Reservoir
Gunnison River - Escalante State Wildlife Area
Gunnison River - Fruit Growers Reservoir
Panguitch Creek - Panguitch Creek
Panguitch Creek - Panguitch Lake

Price River - Fish Creek (above Scofield Reservoir)
Sevier River - Swamp Creek - Bryce Canyon National Park
Sevier River - Yellow Creek - Bryce Canyon National Park
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4. Population Viability Analysis

A population viability analysis (PVA), conducted to provide guidance for setting recovery objectives, was
composed of two parts: a demographic analysis (Noon and Farnsworth 2000) and an incidence function analysis

(Lamberson et al. 2000). Following is a brief summary of the most relevant PV A results.

Demographic analysis

The demographic analysis identifies the life history aspect (fecundity, juvenile survival, adult survival) that has the
greatest effect on population growth. The model concluded that management focused on increasing fecundity (number of
fledglings per female), followed closely by first year survival, will have the most influence on increasing the population
(Noon and Farnsworth 2000). Analysis was based primarily on data from the Kern River in California (Whitfield unpubl.
data, 1989-1999), with comparisons from some Arizona populations (Paxton et al. 1997, Netter et al. 1998). The
demographic analysis was limited by the unavailability of long-term reproductive data at most sites, therefore results may

not be applicable across the entire range of the bird.

Incidence Function Analysis

The incidence function analysis (Hanski 1994, Lamberson et al. 2000), which estimates population persistence
over time within an existing network of occupied willow flycatcher sites, was based on data from 143 sites surveyed
between 1994 - 1998 (USGS, unpubl. data). Separate models were developed for each of the six Recovery Units, assuming
each may function as a metapopulation. A metapopulation is a group of spatially disjunct local willow flycatcher
populations connected to each other by immigration and emigration. Results showed that the status of the southwestern
willow flycatcher varies geographically. Metapopulations are most stable where many connected sites and/or large
populations exist (Coastal California, Gila, Rio Grande Recovery Units). The model results predict greatest stability when
sites can be established <15 km apart, each with 10 - 25 territories. Sites <15 km apart assures a high likelihood of
connectivity. Once a threshold of about 25 territories/site is reached, the benefit of increasing the number of birds
diminishes. Instead, metapopulation persistence (stability) is more likely to increase by adding more sites rather than adding
more territories to existing sites. In addition to maximizing the colonization potential of sites within the metapopulations,
this risk-spreading strategy reduces the likelihood that catastrophic events (e.g. fire, flood, disease) will negatively impact

all sites.

In establishing population targets for recovery, the Technical Subgroup strove to identify a distribution and
abundance of flycatchers that would minimize the distance between populations, connect isolated sites to other breeding
populations, and increase population sizes to achieve metapopulation stability. The goal of the Recovery Plan is to assure

long-term persistence of the species throughout its range, rather than maximize the number of birds or achieve historical
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pre-European settlement population levels.

Incidence Function Model Limitations

Although the incidence function model provided some insight into the current status of each metapopulation, it has some

limitations. The main limitations are summarized below:

1) If the maximum number of territories detected in any one year between 1994 - 1998 does not truly represent
each site in a dynamic colonization-extinction equilibrium, the model results will overestimate or underestimate occupancy

rates. Equilibrium at many sites is unknown, because the number of territories varies annually.

2) Differences in how sites are designated can make a difference in model output. For example, what is considered
a single large site in one drainage might be treated as several small sites at another. The model calculates greater
enhancement potential (increase in population) for small sites near each other than for one large site of the same area and

the same number of birds.

3) Insufficient survey effort or absent data may be responsible for low occupancy rates for some metapopulations
(Basin and Mojave, Upper Colorado, Lower Colorado). Additional data have been collected at new and existing sites since

the population viability analysis was conducted.

4) The incidence function analysis does not include catastrophic events. However, they were simulated in separate

analyses by increasing and decreasing number of territories in all or a subset of sites within a metapopulation.

5) The model can underestimate the enhancement and colonization potential of a site because it assumes all sites

are known and does not allow for colonization of new areas. New areas continue to be colonized or discovered.

6) It is unknown whether parameters derived from a subset of populations (Gila and Rio Grande Recovery Units)
to calculate constants relating extinction and colonization probabilities to patch size and migration rates are applicable

rangewide.

7) A rangewide analysis, pooling all data, was not conducted because of the absence of evidence that flycatchers

belong to a single large metapopulation.
Therefore, the model should not be used to:

1) estimate the number of territories needed for population persistence. Instead, model recommendations for

distance between sites and number of birds/site were used to develop the number of territories needed for recovery.

2) make predictions about persistence for more than five years into the future, especially if there are significant

changes in pattern of site occupancy, site area, or costs to dispersal among sites.
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3) predict extinction and recolonization rates of individual sites. Annual variation in number of territories/site, site
inconsistencies in site designations, and inability of the model to allow for colonization of new sites limit the model’s ability

to predict site-specific events. Instead, model results were assessed at the metapopulation level.

5. Approach to Identifying Recovery Criteria

Within the Recovery Units and Management Units, the next issues to address are how many flycatchers are needed,
and in what geographical distribution, to achieve recovery. The following text summarizes the USFW S’ approach in

determining recovery criteria (goals).

Rationale for Downlisting Criteria

The recovery criteria identified below and in Table 9 were developed based on information in published and
unpublished sources including the population viability analysis (Lamberson et al. 2000, Noon and Farnsworth 2000), and
the Technical Subgroup's collective knowledge and information relating to: distribution of current and potential flycatcher

nesting areas; flycatcher dispersal and settlement patterns; and information on genetic variation and exchange.
The central points used in developing recovery criteria for downlisting were:

1. Territory is the unit of measure. Southwestern willow flycatchers are a territorial species, where males

select and defend exclusive breeding territories in which they attempt to attract a mate and breed. Because it can
be difficult to determine whether a particular male is paired with a female, the Service selected “territory” as the
unit of measure for recovery goals (rather than “pairs”), recognizing that overall one territory generally equates to

two flycatchers (one male and one female).

2. Populations should be distributed throughout the bird's range. Southwestern willow flycatcher

populations should be geographically distributed throughout the bird's range in order to provide for sustainable

metapopulations, minimize risk of simultaneous catastrophic loss, and avoid genetic isolation of breeding groups.

3. Populations should be distributed close enough to each other to allow for movement. Flycatcher

populations should be spaced so that there is a likelihood of movement of individuals between populations,
providing for genetic exchange and recolonization of other sites in the same and other Recovery Units. Therefore,

breeding populations should be distributed among different Management Units within a Recovery Unit.

4. Large populations contribute most to metapopulation stability. Large populations (>10 territories),

centrally located, contribute most to metapopulation stability, especially if other breeding populations are nearby.

Such populations persist longer than small ones, and produce more dispersers emigrating to other populations or
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colonizing new areas.

5. Smaller populations can contribute to metapopulation stability when arrayed in a matrix with high

connectivity. Within a Management Unit or portion thereof, a matrix of smaller populations may provide as much
or more stability than a single isolated population with the same number of territories because of the potential to

disperse colonizers throughout the network of sites.

6. As the population of a site increases, the potential to disperse and colonize increases. As number of

territories in a population increases, the potential to colonize nearby areas also increases, although in a non-linear
fashion. Based on preliminary PVA data, the rate of increase in colonization potential (likelihood that birds will
emigrate to new or existing sites) as population size increases is greatest between 4-10 territories, is less steep
above 10 territories, and flattens out completely above 25 territories. Thus, numerically small increases in small
populations may have a disproportionately large effect on colonization potential, and may be more beneficial than
adding the same small number of territories to a large site, particularly when sites are close together. Therefore, 25
territories is used as a minimum recovery goal for each Management Unit. Where more than the minimum number
(25) of territories is desired (because of habitat potential, isolation, and/or contribution to metapopulation
stability), goals are set in multiples of 25. Spatial distribution within some of these Management Units is not
specified, but it is likely that flycatchers will occupy more than one site within a Management Unit. Therefore, a
Management Unit with a recovery goal of 25 territories could be distributed as one or several sites with varying
distances between sites. Twenty-five territories distributed among several sites within close proximity to one

another may function ecologically as one large site.

7. Increase/decrease in one population affects other populations. In functioning metapopulations, increases

or decreases in one population may affect other populations. Thus, it is important to meet and maintain recovery

objectives in each Recovery and Management Unit, each of which may influence adjacent units.

8. Some Recovery/Management Units have stable metapopulations; others do not. Some Recovery Units

and/or Management Units currently have large and well distributed populations such that, with continued
appropriate management, recovery goals for these units can be met and maintained. Other units require large

increases in the number and distribution of breeding populations.

9. Maintaining/augmenting existing populations is a greater priority than allowing loss and replacement

elsewhere. Maintaining and augmenting existing breeding populations is a faster, easier, and more reliable way to
achieve and maintain population goals than to allow loss of existing populations with the hopes of replacement

elsewhere. Thus, maintenance and protection of existing breeding populations is a priority.

10. Establishing habitat close to existing breeding sites increases the chance of colonization.

11. Additional survey effort is critically needed in some Management Units. Recent survey data are limited
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or absent in some parts of the flycatcher's range, even regarding the presence of suitable flycatcher breeding
habitat. Therefore, additional survey effort is most critically needed in Recovery Units and M anagement Units
where recent survey efforts have been minimal or absent (e.g., portions of the Basin and Mojave, Upper Colorado,
and Lower Colorado Recovery Units). These surveys will determine if flycatchers and/or breeding habitat are

present, and to what degree they may be contributing to local populations and/or metapopulation stability.

In developing specific downlisting criteria, a methodology was sought that would produce an increase in the total
number of individuals and of occupied sites sufficient to minimize the chances of extinction over the course of several
centuries or more. Although there is a great deal of uncertainty in any assessment of population stability, there is general
agreement among ecologists and conservation biologists that large populations are more secure than small ones. Just how
large a population has to be to have a minimal chance of extinction over a long time period depends on many factors but
those that have a size of 2,000 to 5,000 individuals are generally considered secure if their habitat is protected and obvious
threats are removed (Haig et al. 1993, Pulliam and Dunning 1994, Lande 1995, Hanski et al. 1996, Wiens 1996).
Populations in this size range are unlikely to be affected seriously, in the short-term at least (several thousand years), by
random events such as genetic drift and demographic stochasticity (consecutive years with poor reproduction, heavily

skewed sex ratios, etc.).

A population 0f 2,000 to 5,000 can still be devastated or even extinguished by catastrophic events, but for
populations distributed over a large range, such as the flycatcher's, no single natural catastrophe or even several co-
occurring natural catastrophes would likely cause the extinction of the entire taxon. Each flycatcher Recovery Unit occupies
so large an area that catastrophes are unlikely to impact even all of the flycatchers within a unit. Nevertheless, catastrophes,
whose effects are nearly impossible to model, could affect most individuals in Recovery Units where large proportions of

territories are in the same Management Unit, river reach, or site.

Given these various uncertainties, the Technical Subgroup decided the best course was to determine goals for both
the number of territories and the number of separate populations in each Recovery Unit. Rather than assume that a
minimum overall population of X number of individuals is needed (based on conservation biology theory), the Technical
Subgroup considered every Management Unit where flycatchers now occur, or could potentially occur given feasible
management actions, and developed population targets (based on a minimum of, and multiples of, 25 territories).
Population goals differed among some Management Units. Targets for Management Units centrally located within a
particular Recovery Unit were sometimes higher than for less centrally located units. Goals were set higher for some
Management Units with a greater potential for development or improvement of flycatcher habitat than for those with limited
potential. If a Management Unit currently supports more than 25 territories, the goal for that unit was set no lower than the
current population level. Thus, the recovery goals maintain af least the current number of territories in each Management

Unit (and hence, each Recovery Unit).
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It was assumed, a priori, that any substantial increase in overall flycatcher numbers projected by this method would
result in a substantially decreased probability of extinction (given current data on persistence of flycatcher populations and
current theory on metapopulations). With this method, the Technical Subgroup arrived at an overall target population of
about 1,950 territories, which is an approximate doubling of the roughly 990 territories now documented to exist. These
1,950 territories infer a population size of about 3,900 individuals, assuming that most territories include monogamous
pairs. Thus the current recovery goal of 1,950 territories is within the theoretical “secure range” of a population size of

2,000 to 5,000 individuals (approximately 1,000 to 2,500 territories).

B. Recovery Objectives and Criteria

1. Recovery Objectives

The overall recovery objective for the flycatcher is to attain a population level and an amount and distribution of
habitat sufficient to provide for the long-term persistence of metapopulations, even in the face of local losses (e.g.,
extirpation). This requires that the threats that led to listing the flycatcher as an endangered species are ameliorated. The
specific objectives are to recover the southwestern willow flycatcher to the point that it warrants reclassification to
“threatened” status, and then further to the point where it is removed from the list of threatened and endangered species.

The estimated date for downlisting is 2020. The estimated date for delisting is 2030.

2. Recovery Criteria

The recovery criteria (or goals) to achieve the above objectives are presented in the following discussion. These
recovery criteria will be re-evaluated at least once every 5 years, and may be modified in the future in light of new scientific

or technical information.

Reclassification: from Endangered to Threatened

There are two alternative sets of criteria that will allow for reclassifying the southwestern willow flycatcher from
endangered to threatened. Neither set of criteria equate to achieving approximate historical, pre-European settlement

population levels. Reclassification can occur if either set of criteria are met.

Criteria set A: Increase the total known population to a minimum of 1,950 territories (equating to approximately 3,900
individuals), geographically distributed to allow proper functioning as metapopulations, so that the flycatcher is no longer in

danger of extinction. For reclassification to threatened status, these prescribed numbers and distributions must be reached
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as a minimum, and maintained over a five year period. Specific reclassification/downlisting criteria for each Recovery and

Management Unit are presented in Table 9.

Each Management Unit must meet and hold at least §0% of its minimum population target, yet each Recovery Unit
must at least meet its goal, as listed in Table 9. Therefore, if one Management Unit targeted for 50 territories reaches 40
territories, its shortage of 10 territories may be offset by a overage of 10 territories in another Management Unit within that
same Recovery Unit. This flexibility is based on the fact the recovery goals specified for